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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
chip module, a multi-chip package and a semiconductor 
device as well as an electronic equipment using it 
capable of easily three-dimensionally mounting 
semiconductor chips, minimizing deterioration of 
electric characteristics and being easily manufactured 
with a small profile size. 

SOLUTION: The electrode positions of the semiconductor 
chips are etched to form a groove of a V shape or a 
pyramidal shape. The groove is cut and divided, 
electrodes are formed on the oblique parts of the groove 
of the divided chips and the end faces of the chips are 
substantially linearly aligned. 
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[!»#« l] **^KT*>K£**ifc y^n 

«flH@0rl-^y^^^SrJ6L-Cvafc5^»±f 7 5 y K 
ffl*#t«)^i"Ji*»0»«:*rili-6 title, BttB9r& 

yXSrfcJIU A>o. #^tt^yX<75®IISr!»mS?-e 
tttt U fc r 1 4r » » t -T 6 y y *- y c 

■t- 5 T-rt^f - j, ■7/<y>r— 'y. 

T«l LfcvA^-^ y y -Jr— i ^0«ffi«|roJgSiSti 
SBd5|J(Jig|W^cD^S±(DV *1**t*NCl3?lJ $ thX V > 5 - 

fy^^-^jjot, nm&mm-tzmnmK 

U^ftyfjyir^ ^m^-/ut9^^yf ! ^y^ 
ftfc^EB t ^y^-i yfhZWt ]) - K»rt> 

cm** 7] »*Ji4fcs^i*m*^5iE«o-=i'^ 

&o*mW1- frb<n>9m-tZ> 2ffl£«?iJ LT« 
JIU «-i|y»flc*-yytE*ai-5«lilHF-*±IB«JUS*tfc 

l^±lc®ffi£gSB LT&ffi Lfc r. £ t i" 5 
&B. 

[M*«8] R#97HB«<D¥*#«B-Cfco-C, * 
looo 1] 



[0 0 0 2 J 

•oT 1 o<7>yty^r— ^rt(ca»W^j»flEf L y7'«rieBL 
X^/^f- y7"'<ytr— -^(Multi Chip Package) t 
r.£lc,fc»K iN»#:»B«)ii!«lll6^t/J^S!fbt*«He>n 
TH*. ZLX, y^yfr-^fctt, ®.&<D 

^sPBftlC&^fc-v/l^f- y 7V< y -ir- i^fi, JEt 
[0003] r©«o/<y4r- imittb LTtt, UMBS 

6 2- 1 5 8 84 0^ «fH¥ 6-3 7 2 50 -S§-CD<k$8 

«^ y 7V>±Blc&ttfcirpmffi£ t7 ^#>-x yif 
ic «t o TSiKf Z> m&L 1 1£ o x v> 5 W>is-JKWCS) 6. 
[0 0 0 4 J 

y 7V< y ^- li, a^-T 5«g{fl:*s^ y 

nc^t^^yv^fo'So *fc, ^yrrawsg^Sffiwai 
iSLf- y xtt^-r ±{si^- y y*. *) \*m*nm<ni&f&mmi 

8!:tfSta755ffi*T/h$v^i:V^pfflStfc5o 
P— ^"-rX^TiSf yZftlM'f-yv'ttm^tL 

< , lffi©S!ili ! SS<i!^^ff y y t'coBB^ 
1 0 0 0 5 ] ±IS^5tEOBgM^le*a U ^ 

j5J/Jn $ < Siit^S^^W^^ y X^e i^a -/K 
[0006] 
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•y yco«o«£4Sl5lc«ffi£flM t fc ^ i: 1 1" 
[0 0 0 7] -co J: 9lc«fifcLfc*:^P^ICJ;ntf, *JSE 

[0 0 0 8] 7^ 

7*£JSLTVS!fc;MM4fc*7 5: j/ b'mMftn^-rtitxo 

L, •t<DV£!fc$^l4e , 7$7 KfflB*<o|«»i:, SI 

[0 0 0 9] rW4 5lC«J&Lfc*«WK£*U4, 
[0 0 10] *&m\Z&Z,'?)V<f-1- 

[00 1 ll £»J:5fc*j*Ut:«W!fcJ:*Ltf, DtrK 

[0 0 12] **Hlc«5^/l^-^y^!/^— S^tt» 
[0 0 13] rO±9lw«figLfc*«^liJ;H«, m- 

mamma*, ^tt*»tos*-cswi/r^ 

[0 0 14] ^Wlc&S^w^yTVV^- 
to. 

[0 0 15] i<D,fc5l£«fi&Lfc*^«C<fc*ttf, a(« 

[0016] *%w\mz*mftmmit. nmzmm-t 



[ooi7] z<n*.o\zmiitLti*xmz.xtui* mm 
atv. *»o. m cmmcx v mm-rz r t . aim 

[0 0 18] ;MB9iU:ttS¥Wt8att, 131— *fc|4ft 
a^l' X<»W8lL<K>*Wf- 7 7Z*:iX<b<nMWs1-Z> 2« 

[00 19] i<D±^(c«fiRL)t*:^(cJ;ixl4 x flfjK 
mm^r^^nf yfvi.^mn^-^x^m 

met o p-yii-e®«£&#H- ^ c t asm**. 

[0 0 2 0] *3e^(ci*3S7HfcS§l4, 

[00 2 1] w<D£9l-«j£Lfc*IB9?lc£ixf2\ ±IS 

[0 0 2 2] 

[00 2 3] B 1 {4*^^(0^ 1 Hlfe^flifw^i^/W^ 
[0 0 2 4] 01 (a) T?»4. *^SrfflV^2>m3£i-6 

=v^3i/N5 i<^^ia-c*>i„ -yyay'i'i 

^5 105±K (ffiMEfli) t-14, 131 (c) ic^-r^-y 
7*1 4<Dtt«5 3^^$4te®1S^g|J5 5*f&^ 
■C, ^y?>y*&mm5 7#tt***LTV^. ««f^fig 
135 5 514, *3!M-6^y^ , i'^lCj;9ij!K , 9 5 y KSJ» 
«lc»J«**L*. Ull (b) -CI4, El ^^L^filL 

fc#f»£^-t-ia-efo 9 , •> y a v 7^ 5 i omtf fft£ 

fflJ 5 5 t4«»f^li«J SnT, 5 3 «r^-T5±fi!MS^ 
8B6 l!^i^$i^^:v^?,„ ttffi 5 3 (Ofti«g^g5iK 
SiiSfyT'ifr^ K54*^j*$ii5. Eil (c) 
{4, ^fltf 77*14 CD)^mi2-efc 9 , ±{Wffl^«5 6 1 
t^7 7 K 5 4 i JClgffi 5 3 dS^^ic $ tlT 

[0 0 2 5] 02 (a) »4, *W*f-yri4*«art- 
01 tf§1-SlJp1.lc»4|5l-^#Sr^LTlftWJ4 
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Gto-tz. m i k^-ci*, mmftfci® 5 5 1±, me? 

*Mffm<oflt 5 5 A X^lc ^ ^ y V £ at v » 

-5. 0 2 (b) "Cli, M2&®WiLft%\l.tzW&Zmi- 

ftmztix, mm 5 3ZBf$.-rz>±.m®®W6 1 a*«« 

fifc<**vt^5. 02 (c) li. ^Wflc^i/T'l 4coMtt 

0- C*> 9 . ±«iHfl#4SB 6 1 Aify 7*mffi'< ? K5 4t 

10 0 2 6] 12©^^^! 4AOKigtC 

oi,>T, E13 0Kjtxm-CA{*WlCi!iB^-r2) 0 
(0027] 13 (a) -m, *?89!£fflV^&j£-rS 

1- £-y\) ay £3:^5 1 <DWmW\-<?hZ>o •>!) 

^5 l(D±B(Cli, 4W®ffi5 3 d«?BfiS£ 

<D#«^^^^$|txv^5*{fi!:S>» 5 (10 0) ffi(7?-> 
\) zny^^s 1 icfctU 3yKi»?)45xy 
^V^«SSK5 7 S 5 7 a SrCVDifeftf ») ^fiScf 

^^^(%a^5 7O0f)pgB;»><bRffl$*vCV>-5v'!J 
4. 7«£&*:fr<fcB (1 1 1) -T^s/^^asjh**, 

[0 0 2 8] 03 (c) Tit i/!J3y!>iA5 1lt 
SJWfctt, -/RWtJl, (Dc) , ^ 

[0 0 2 91 03 (d) "CI*, vaJK«^»5 9^WT 



* ttfc*i»#f - 5//14 ff> JifflfflMtt 6 1 icmffi 5 3 V 
Mf&ZixZo *fc, ISIEUcii, v 7 1 4 fcfftjf 

K (S i02) 6 3j»»H*3ft-0»SJ»«. ^C0i|fe^»g6 
3cD^fiKli N «1£ 5 3 OfMfcftfK *>51M4, ^vf-stf 

[003 0) 13 (e) -Cl±, mH5 3*5^fig$nfc^ 

nmma-immkmmme, szfttezitxmmzfrz, 

8«£ftrt:®ffi5 3*5#>-x-f V:/ 7 -fir 6 7»C 

V-i^tfyf <<yy 6 7 0g$d5|5tJ(^L:§$|c-c 

fc, lU-f-'CXcoittl^ajt^yyi 4 a iTfiliNfflt 
4 b tjJSffll/^b^-Ct. ^^-VzK^-C 

«1 2tc^fi£$tt5^-Sl5miS^2 6lc*|-Ur«iBgSr^ 

[0031] n 4 \-±*mm<n%i 2 %m&&\zjsk^>v=f- 

f- y ?>< -y >r-i?10 AOStS«it<D-ffl5»rffi«lffi^^ 

loo3 2] mi mmmmxn. >y ay^AsiA 

ilEICJi, MftfyT'l 4W1S5 3^fig$tv5m 

T*3 9 , ^rO«fii 5 3 <nmmi¥f$.& SS&^ y iSy? 
U VS^WflS5 9Sr^fi£UTV^^, 0 ^*t(C^L-C, 

» 2 nisuii-ej*, s/ ^ i 4 (omffi 5 3 tmm. 
ojSBictvs^wTflaw? la^^n-c^s. -r 

^t?*>, 04 (b) {CfFrf&okZ, v/!)3^i^5 1 

^U5 5tm—mmx, *>o, ->y3v^5i© 

«B (Fb) 3iy^V^«MBl5 7«)»|iJi«m* 

[0 0 3 3] 04 (b) T?I4, i/!)3y^iA5 1 <D_h 
•C, ->-y =V^5 l*sjfE*«O*0ff*>5>VM4WE»CJ; 

9 3E?K$aTf» 5 9 1 rmm 7 1 o&w.x-mi (c a > 

Stve. ^H»r«t»), ^3|^5'7'7 3« N VS«© 
Tffi!l«7 HiJ:iJTffilffiM«P7 5tiWl&Z1X2>. 
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[0034] 14 (e) -Cl±, ««5 3tiWf$.&tl1Z s t 
SP6 l*|BJ-#l8]fc«lt*i: ifcK. **m+y?l 3 
«ii$ttfc«<S5 3^^^x^ ^^7^ + 6 7K 
#, ¥>*&^ y7*7 3I4, ««5 3ilBIH«?r»KEfc 

6 7£tf 9 b%<n^mv£< 49, "7^ -V*V:r 

afv-T-f^e 7 £ £fitf lal-K-t -5 - t as-c 

Tm**&°f-v-77 3 b t!JS|Sl— if'CXcatS^-ek, !7 

[0 0 3 5] 05 li*|8B^<om 3 mMam\z»z>TA'i- 
v 7* y * 1 0 B <D®«ffltif<r)-SSWrffifi!JSia-e 

[0 0 3 6] » 3 ^Hff-yT-HIt 
» 1 XflBftftiDBI 3 (d) *"C, *>S^fi, 04 (c) 

»c@3 (d) <r>nm&tt^1tTM-?9£ft£ti-fz*><nbm 

[0 0 3 7] £3 ^&^f§T*li±ffl!l**&^ v 7* 1 4 a 
tT«*#fy7'l 4 btis-^i LTteffl£*K ' 
(D-ttO^m^-yyi 414, Sffi5 3riS£*£H-0^ 

J§LT<>A<r\, 8i«£*T<fc®1£5 3irii^EB#-^8 1 

6 7 air£9g^£ftT«ii££S.fc5(££n-C^£. 
rcott, «f£5 3<CJ4& (Au) p< -y^fcttsLTg^ 

— JtO^ftr^-y^l 4li, H@cD¥ffl#-A'8 1 

PJCg^otfv-r-r v^cM-ve 7 a »c 4 r 
bfrVZ 3„ d;h,tc:J:9, B(j!Ei:PM£lc, S^#)#ttro 
*fbSr*/Mc:i-5rt^-C#5. 4fc\ -hB**»lin? 
14, ¥ffltf'-A-8 1 £fflv*fc#, EMJsLfcW:'*^ 

iffeM® 8 2 «fc 5 LT t Al \ 

[0 0 3 8] Hett^W»»4j*»#ttlC«*"9'/!'*' 
fy^yy-^l 0CW«««jt(D-^BfSfl!liil21-C 

i o o 3 9 ] m 4 *jsfgfti-ci4, 3 ni&tei&b mm 
ic, n^^Htt, us i njfijgflgoia 3 (d) * 

"C, *>5VM4, 12 5 (c) KB 3 (d) 0«ffi«r#L-fc 
[0 0 4 0] jlMjftlUgflrcfc, S3XW*tt&mtt 



fc, ±<RU^«tt:^ j/ 7° 1 4 a iT»I#f7 7*l 4 b 
btf-ftb LTftfflSft, r<75-»<7)^W<*^!/7*l 4 
atl4b, fcSVMt 1 4 c t 1 4 d 14, ««65 3 A« 

co«fi|5 3(c(4^ffljj<-/u8 i ##Mfr£Jx-o*5. :ro 
¥ffl*-/U8 1 (£14. Smilffi^fi-etttff^-f ^7 
7 a(C«tt9«iK$nre»ii-Srt5i:5tw$HT^ 
JB4 3UftiH5IS-CI4!;- K#8 3lCfc 9«H&$*VT 

#8 3 > hHJSSSSl 2eaMK£*i&* 

ioo4i]i37 i**:«9i£>ft 5 a -^f- 

[oo4 2] nt5*ik««-?(i, m3mmi&i&bmm 
^ifff^/uij, ^ i mmmieguow 3 (d) 4 
-e, *>5vM4, 135 ( c ) I-H3 (d) (omm&HLtz 
iMX-mft Ztilz i><o b m—<r> i> <Di>m^ > e>*vcv 

[0 0 4 3] M5HJt^«g-Cf4, «i5 3«Snfc 
^^^^1414, «ffi5 3^^*$H-CV>5±M« 

ftff 6 1 «ria-*(ajlc«ltS 1 1 t>«c« ±«*»*^-y 

^8 5 a tTffl)^»^ .y7'8 5 b b ^«Sri*^> LT 
Ee:$^^'CV^5, ^<oM^$tifcm«5 3(4lilSH— iff 
»±U:BI9!**vCv^fc«>, #yf-f^!7^ + 6 7b 
<ommm$!,\ztt:Zbbhic % v^^^^^^q-j 
b^S^^li^PCS$(c-Ct, ««WW*<o*{k«r* 

[00441 07 (4±ta-c-tftw urts^smit^fflv^* 
cDvvf*vA>*ry vhiHiK»«i 2{c*^ufc^<»<ost 

l&^Ria<0— tRJT fo D , @2l4-^/W^->7'^y'Jr— *? 
1 00>S^M«^«icO-^JSriftWi-5»fffiia-C*>5o 

1 014, XnW&n^-m&l-v? 1 4 A, 1 4 

B. 1 4C*^rHb<oPffii-5 2ja^S?iJi-5J;5»-± 

/14A, 14B, 14 C ,<D^-< X«9$DfiTK:f<i|fr <bi\ 

—[Hi 0 *: * v XO^*#f v 7 1 4 B asffiR 

$tv, «T*0#*^>7'1 4 Alt, ±EjE*^» 
Wfy/l 4B^li22ft$«t0e^*iai, IE*»i|y» 

J^iMr^yr 1 4 CJ5«BailS*v5 <fc *) $iXT^ 

Al4ls^ias:a^*Tigig^uT«si-^»J:5^cLTv^^. (ia 
^w^jT«3a) „ 
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[0 0 4 5] r«J:5fclBJ-*fcttJl«*WXroH*<7> 
*i#fy/14A, 14B. 1 4C&*ftt>OBttg-t- 
2>2i2 16X, l 6 Y«rS?i|-t--5<t own— tft 

4 (14 A, 14B, 14C) -Cli, &<7)<fc 9 ttffijfcfc 
«RfflLX^5. 1"ft*>^ ^ftfy/l 4A, 1 4 
B. l 4CJC*ii-f 5iSS^Sr±iS«E?"J$*tt»a 1 6 
X, 16Yll:*"fS*O^0-C*»6, PRli, 

rt^-CtS. Lt«!ot, COio'iftMfl 8n 

(n=l. 2. n) -y ^ 1 4 Ul*5tf 

Sttyjfcifll 6X, 1 6 Y(C**ffig-f SJ;5l;:L-0> 
5. IWil, &^«#^;y^l 4 0#«JS*<0&?i|/< 
fc^A/, MI-T-ey^Mmt-JE 

w 1 8 n ;4Sfa«:*f6]f£ i fcmzgiwztiz. 

[0 0 4 6] **»ftf7^1 4Sriffl)g-f^lC|gL-C, 
8fflfcfft»8MH»J»2 0 (0 3#fiS) 
■C. ^y^ra-CJg^tSS^y =>>•£ wattle «t 5 
&*Vi!tX-%Z>. tLT, 4<OiS^ 1 8n 

p]d:l±iai(OT:LTV^J:9»w, # >y* 4 ^ if V << 2 

£*m#1--y7l 4<DS%? 1 8nOE?i]i|£ 
i22 1 6 X s 16 YOa$#K®#4E£71M U Stl8n 
±I;>?7-TX12 4£J£/&LTf£j&ElcJ£&U :« 

U /yvhBKSfil 2(C^L-C^6^-S15Sffi«^ 
2 6 lift UT -f^f* -f^K J: •? 8Ma&ft*tf<k 

[0 04 7] r.co«t SKLTJBjSSttfc^/i^f-y://* 
y^lOIJ, YD vHsiKS«i 2(cH»Stv, 7* 
U ^hBtt&Kl 2<D4ffi|£K8:tt*:='*;5'*JfS?-3 2i 

8nt^saiift7'i*>'3 4\z&ixmm£ix 

5. r*UcJ:»»«IB«rt>otei|6i»«E»«3 6iJff»$*i 

5. y^'y^-^i om sit-)' 

X©*iftf^7*l 41*^-^-^2321 6 X, 16YIC 

1 8 n £ *>p ia®-r 5 «t 9 (caftttf^si t % zti 

e>(D2iai6X, 1 6 Y^s?iJ-t-iJ:5fC3— 7-Sr-Sc 



sr—i/ 1 0 (7"Jffi5x.fcij3ti23 1 6 X, 16 YtX^t-<!0®^-Cli 

[0 0 4 8] /«C*J, ±IE«fi)c-Cli> *-<X*« 
*f'y/14A, 14B, 1 4 CSrfllS-rS i><r>k LX 

$ *-c x&«/i lt: (ommftnisimM 

»£-fc:*Hf*Tfc, BfJ^Lfc^teT^Xl 4 AW^i: 
|B]«m, l^-a«o#MK*:^s/-7-|iJg«gas$-e:5J:9 
ic-fittf J:ir\ 

[ 0 O 4 9 ] El 8 l±. *«^<^l&^iiitC&3¥i*f«£ 
B3 6£|&gLfclHj&£«l 0 0 OSr^L-O^. 08 
g« 1 0 0 0 ictt, Wxtf, Xf7^.^4<^->att^O* 
«S^StSSrffl^5<OdS-)|g6*|-Cfc5. HISSS^ 10 0 0 

t 3 6 «r«M*ttK4£tti-<& r. t 

[oo5o] ^w^b 3 6 w:, gmmfaz^r 
*j-y7\z.x$m-tzmmz3Lx->bz < i-s r t z 
<ox, r (Dwsmn 1000 «rm^-«isi-ffl^ix»ss^ 

10 0 5 1] LT, ico@8&&« 1 000 

-T-St^t Lri39icy— hm'<— y-7-/w=vf a.— ^ 1 

2 0 0S:*LTV>S. ^15/— H^-yf/Vnyf 3. 
-^1 20 011 iW&tBflS«rl2ofclE]&&;|£l 0 0 0* 

[0 0 5 2] 

Si^L-fct^tufco-e. ^mmuxmmi-ititb 

\z.ftmm%\z.t£Z> k k tic. ffi^SPlcmfii«:^-r^ 

izM£mmost&t>mM,\ct£z> 0 tit, ^mvtLimu 
^<os$^isisi§j eft $ic-c# z<nx-n%.mim<D£<k 

*Mc'Hz-tZ>zk<oX'%Z>kkh\^ IMP*»*JH£* 
[0 0 5 3] ±ElCii*PLT. ->!)3yi>x/MD 
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(0 0 5 41 Sfc, ^»C*5lr*T. 
{0 0 5 5] roiilCitfLfcttfltt, CM'**:' 
[0 0 5 6] *i»«cf-y^««d«»***tfc« 

[0 0 5 7] *fc. W-*fcttW^WXO*S<D*W 

[01] WBwWWIWS^fy^^- 
[0 3] *»wco«i 

5o 



[04] *»W^*2«»«W-«*^^^y^^9 r 

lias] *am<Dm3XfcJ&teiztoi>v/i> s ?5'y7'<'s> 

[B6l *«W<o»4!fc»ttlc«5^^5/^V* 
— ^o«fflBJB^-ttlfrB«BBI-e*>6. 

[0 7] *»Wo»5lfc»B^«*^/^f-y^y-5r 
- ^om»»a^>-»»rBBBH -Cfc 6. 

[08] *l|0B»c«5^^y^y^— ^HII 
SS-coigffl^joSiP^0-C^5 o 

[09] *l»8«ilcfll6^^y^y^--^«:** 

10 (10A, 10B, IOC, 10D) -r/U^-y 

12 ^yvhEKSfi 

14 (14A. 14B, 14C) 7 

1 6X, 1 6 y SPHkia 



1 8 n 

2 0 
2 2 
2 4 
2 6 
5 1 
5 3 
5 5 
5 7 

5 9 

6 1 
6 3 
6 5 

6 7 

7 1 
7 3, 

7 5 

8 1 
8 3 



mm 
m 



8 5 



SJ-K* 




[0 9] 
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